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Examiner 

Michelle Estrada 



KELLER ET AL 



Art Unit 

2823 



The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply a specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )K Responsive to communication(s) filed on 28 May 2003 . 
2a)03 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) ^] Claim(s) 9-14,25-31 and 72-77 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 9-1425-31 and 72-77 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
1 1 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)D All b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 
Attachment(s) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) D Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 
Claim Objections 

Claims 9-14, 25-31 and 72-77 are objected to because of the following 
informalities: 

In view of applicant's arguments, in claim 9, line 4, it appears that - 
homogeneously- should be inserted before "conductively". 

In claim 25, line 7, it appears that -homogeneously- should be inserted before 
"doping". 

In claim 72, line 8, it appears that -homogeneously- should be inserted before 
"concentration". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 9-14, 25-31 and 72-77 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Araki et al. (5,882,994) and the following 



comments. 
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Araki et al. disclose forming an oxide-containing layer (103) over a 
semiconductive substrate (101); forming a first layer (104 doped) of conductively doped 
semiconductive material upon the oxide-containing layer; forming a second layer (104 
undoped) of substantially undoped semiconductive material over the first layer; forming 
a third layer (106) comprising dielectric material over the second layer; forming a fourth 
layer (107) comprising conductive material over the third layer; and forming a floating 
gate transistor comprising the first, second, third, and fourth layers (Col. 4, line 62). 

Araki et al. do not disclose that the first layer of conductively doped 
semiconductive material contacts the oxide layer. 

Araki et al. disclose that when the memory cell is formed using phosphorus 
within the floating gate is diffused into the cell gate oxide film, which results in structural 
damage within the cell gate oxide film. It invokes, a problem concerning reliability due 
to an increase on the leak current (Col. 1, lines 57-64). Phosphorus in polysilicon is 
diffused into the bottom oxide film during oxidation of polysilicon, which results in the 
degradation of the bottom oxide film quality (Col. 1, line 66-Col. 2, line 2). The structure 
of this invention can effectively decrease the damage caused by the impurity, especially 
in the case of the cell gate oxide film (Col. 4, lines 33-35). It is easy to avoid damage to 
the cell gate oxide film in the oxidation process (Col. 4, lines 49-50). It is possible not 
only to prevent damage to the cell gate oxide film due to the impurity in polysilicon, but it 
is also possible to control the bottom oxide film and minimize the natural oxide film 
formation (Col. 5, lines 36-39). These teachings indicate that the disclosed formation of 
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an undoped layer contacting the gate dielectric is merely desirable as opposed 
necessary to necessary to produce a working device. 

Furthermore, there is no indication that the device would be inoperable using a 
doped polysilicon layer contacting the gate dielectric. Araki et al. statements are a 
preferable embodiment. It would have been obvious to employ a conductively doped 
semiconductive material in contact with the oxide layer with the expectation that Araki's 
recited advantages would not be obtained. 

The disclosed examples and preferred embodiments do not constitute a teaching 
away from a broader disclosure or nonpreferred embodiments. In re Susi, 169 USPQ 
423 (CCPA 1971). "A known or obvious composition does not become patentable 
simply because it has been described as somewhat inferior to some other product for 
the same use." In re Gurley, 31 USPQ2d 1130, 1132 (Fed. Cir. 1994). A reference 
may be relied upon for all that it would have reasonably suggested to one having 
ordinary skill the art, including nonpreferred embodiments. Merck & Co. v. Biocraft 
Laboratories, 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 
(1989). Even a teaching away from a claimed invention does not render the invention 
patentable. See Celeritas Technologies Ltd. v. Rockwell International Corp., 150 F.3d 
1354, 1361, 47 USPQ2d 1516, 1522-23 (Fed. Cir. 1998), where the court held that the 
prior art anticipated the claims even though it taught away from the claimed invention. 
"The fact that a modem with a single carrier data signal is shown to be less than optimal 
does not vitiate the fact that it is disclosed." To further clarify, a prior art opinion that a 
claimed invention is not preferred for a particular limited purpose, does not preclude 
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utility of the invention for that or another purpose, or even preferability of the invention 
for another purpose. 

With respect to claims 10, 11 and 74, Araki discloses a thickness of the first layer 
(inner portion) of silicon to be 70 nm and a thickness of 70 nm for the second layer 
(outer portion) of silicon (Col. 3, lines 30-32). Araki does not disclose the specifically 
recited thickness ranges of the instant application, however, the disclosed range 
overlaps with the claimed range in the instant application of a thickness for the inner 
portion to comprise at least 25%, between 25% and 75%, and less than 75% of the 
floating gate thickness. (See MPEP 2144.05). 

With respect to claims 12, 13, 76 and 77, Araki discloses a dopant concentration 
of 1x10 20 cm" 3 in the first layer and a dopant concentration of none in the second layer 
(Col. 5, lines 14-17). Araki does not disclose the specifically recited dopant 
concentration of the instant application, however, the range disclosed by Araki overlaps 
with the claimed range in the instant application of a concentration equal to or greater 
than 1x10 18 cm" 3 in the first portion and less than 1x10 18 cm" 3 in the second portion. (See 
MPEP 2144.05). 

With respect to claims 14 and 77, Araki discloses a dopant concentration of 
1x10 20 cm" 3 in the first layer of polysilicon (Col. 5, lines 14-17). This range overlaps with 
the claimed range in the instant application of greater than or equal to 1x10 18 cm* 3 for 
the first layer. Araki also discloses a thickness of the first layer (inner portion) of silicon 
to be 70 nm and a thickness of 70 nm for the second layer (outer portion) of silicon (Col. 
3, lines 30-32). This range overlaps with the claimed range in the instant application of 
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a thickness for the inner portion to occupy less than 75% of the floating gate thickness. 
(See MPEP 2144.05). 

With respect to claim 25, Araki discloses that 106 is an ONO layer formed by 
oxidizing the substrate to form a first oxide layer over the second layer of polysilicon, 
forming a nitride layer over the first oxide layer, and oxidizing the substrate to form a 
second oxide layer over the layer of nitride. Araki also discloses that 107, 106, and 104 
are etched to form the floating gate (Col. 4, lines 44-63 and Figure 8). Araki does not 
disclose doping of the first polysilicon layer after forming the layer but instead deposits a 
doped layer. The examiner takes official notice that post deposition doping to form 
doped layers was known at the time of the applicant's invention to be a suitable method 
of forming doped layers. It would have been obvious to one with ordinary skill in the art 
at the time of the invention to employ the known method for its disclosed intended 
purposed to achieve the doped layer formation step of Araki. Applicant has not 
seasonably contested the taking of this Official notice in the office action mailed 
10/1 1/00, thereby admitting that post deposition doping to form doped layers was known 
prior to Applicant's invention. 

With respect to claims 26 and 28, Araki discloses first and second thicknesses of 
the first and second polysilicon layers to be 70 nm and 70 nm respectively. Araki does 
not disclose the specifically recited thicknesses of the instant application, however, the 
range disclosed by Araki overlaps with the claimed range in the instant application of a 
being substantially the same and that the first thickness constitutes less than or equal to 
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75% of the aggregate thickness of the two layers (Col. 3, lines 30-32). (See MPEP 
2144.05). 

With respect to claim 27, Araki discloses first and second thicknesses of the 
polysilicon layers (Col. 3, lines 30-32). Araki fails to teach the first and second 
thicknesses being different. However, given the substantial teaching of Araki, it would 
have been obvious to one with ordinary skill in the art at the time of the invention to 
determine the optimal thicknesses for the first and second layers through routine 
experimentation and optimization to achieve optimum benefits (See MPEP 2144.05). 

With respect to claims 29 and 30, Araki discloses a first polysilicon layer 70 nm 
thick and a second layer of polysilicon 70 nm thick. Araki does not disclose the 
specifically recited thicknesses of between 450 Angstroms and 550 Angstroms. 
However, given the substantial teaching of Araki, it would have been obvious to one 
with ordinary skill in the art at the time of the invention to determine the optimal 
thicknesses for the first and second layers through routine experimentation and 
optimization to achieve optimum benefits (See MPEP 2144.05). 

With respect to claim 31 , the method of claim 31 merely describes the effect of 
doping the first layer with a higher concentration of impurity than the second layer. 
Araki discloses forming a second layer of polysilicon to have a lower dopant 
concentration than the first layer. Araki does not explicitly disclose that this process of 
doping results in a greater sheet resistance in the second layer than in the first layer. 
Wolf teaches that undoped polysilicon exhibit high sheet-resistivity values while doped 
polysilicon exhibits a lower the resistivity (Silicon Processing Vol. 2 pages 581 ). It 
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would have been obvious to one with ordinary skill in the art at the time of the invention 
that doping the second layer of polysilicon with a lower concentration of impurity than 
the first would inherently result in a the second layer possessing a higher sheet 
resistance and would achieve the results of Araki. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michelle Estrada whose telephone number is (703) 308- 
0729. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 703-306-2794. The fax phone numbers 
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for the organization where this application or proceeding is assigned are 703-308-7722 
for regular communications and 703-308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. a s\ 




George' Fourson 
Primary Examiner 
Art Unit 2823 




M Estrada 
August 8, 2003 



